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Almost all vital phenomena have been studied the 
influence temperature their magnitude. his excellent 
book und Kanitz gives 
summary the work done this field, and tries show that 
the R-G-T rule van’t Hoff-Cohen also for the 
reactions organized material. Loeb’s laboratory was 
found Snyder and Robertson that the heart-beat inverte- 
brates and the lower vertebrate follow this rule. These obser- 
vations have been confirmed and amplified several authors. 
For the mammalian heart also some investigators—among them 
Snyder—tried show that its frequency follows van’t 
rule. Other observers however could not agree this point 
and emphasized the complexity the phenomenon, which would 
make improbable that this rule, which holds true for simple 
chemical reactions, could applied these more complex 
phenomena. The rhythm breathing, the velocity con- 
duction the nerve, the activity the muscles, the geotropic 
and phototropic movements plants, the effect poisons, the 
length life, the rate development and growth, all have been 
studied from this point view, and great diversity opinions 
exists whether the rule van’t Hoff holds true not. 


are due Mr. Goldberg, who made some the total nitrogen, 
urea and ammonia determinations for me. 

Aristides Kanitz, ‘‘Temperatur und Berlin. Gebr. Born- 
traeger, 1915. 
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250 VAN DER HEYDE. 


The advocates the confirming answer (as for instance Snyder 
and Kanitz) explain the little differences between the theoretical 
values and the experimental results due errors our 
methods, while those who deny the parallelism between the 
reactions organic material and those ordinary chemistry 
emphasize these differences and sometimes claim 
decrease the value the temperature coefficient, Krogh 
and Ege did controversy with Snyder. 

Several authors studied the influence temperature 
metabolic processes. The assimilation plants was shown 
Matthaei and numerous other authors follow the rule 
Hoff. The frog’s metabolism was first studied Hugo 
The principal importance his work was that 
showed that temperature has tremendous influence the 
frog’s metabolism. The frog’s output according 
him more than times much 25° gave 
more accurate figures, but they can still not yet used for 
checking them with the formula van’t Hoff. Vernon’s 
which tried show that between and 17° 
the output was constant, provoked some other papers; the 
results seem due the sudden changes temperature 
which subjected the animals. The same fact, very slow 
increase metabolism between 10° and 20°, has also been found 
Cyclodus gigas, lizard, Martin® and the work 
some other investigators. 


EXPERIMENTS. 
own experiments tried determine the influence 


temperature the excretion winter frogs. Ten animals were 
kept for hours small aquarium. The bottom was covered 


Hugo Schulz, Ueber das zwischen Stoffwechsel und 
bei den Arch., 14, 1877. 

Hermann Aubert, den Einflusz der Temperatur auf die 
Ausscheidung und der Frésche sauerstoffloser 
Arch., 26, 1881. 

Vernon, Relation the Respiratory Exchange Cold-blooded 
Animals Journ Physiol., 17, 277-292, 1895. Vernon, 
Relation, etc., Part Journ. Physiol., 21, 1897. 

Martin, Adjustment and Respiratory Exchange Mono- 
tremes and Transact. Roy. Soc. London, (B), 195, 1-37, 1902. 
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with some distilled water; care was taken keep this quantity 
constant possible for reasons given previous paper.’ 
taking animals the same time the individual differences 
were eliminated much possible. The aquarium was placed 
larger water container which the temperature the water 
could automatically regulated, whereas stirrer moved 
motor kept the water constantly motion. After hours 
the urine was centrifuged—to remove the skin particles and the 


and then measured. this urine ran total nitrogen, 
urea, ammonia and uric acid difference 
ten degrees was chosen because the classical formula van’t 
Hoff’s rule speaks temperatures than 31° could 
not used because temperature about 33° fatal for the 
frog appeared some experiments which found all animals 
dead after having them kept for some time higher tempera- 
tures. Even the 31° experiments some the frogs were very 
faint and near death after hours.’ This probably the 
reason why figures for this temperature were much more 
irregular than the rest—in one the experiments got for 
instance mgm. total nitrogen. The results are given 
Table 

TABLE 


Urea and Nitro- 
Tempera- Total Urea. Ammonia Ammonia. Uric gen 
ture. Nitrogen. Nitrogen. Nitrogen. Acid. 
6.55 6.5 10.5 1.6 1.9 
11° 10.45 9.2 13.8 2.8 0.04 
21° 16.3 14.6 23.9 3.5 4.2 | 0.30 | O.10 
31° 59.03 50.8 60.4 22.7 27.6 0.28 


7H. van der Heyde, Organic Regulation, I., The Excretion and 
the Blood-Picture the Hibernating Frog,’’ Journ. Biol. Chem., XLVI., 
p- 42I- 

The total nitrogen, urea and ammonia figures are the average three series 
determinations each which the determinations were made duplo. 
should noted that the figures of.one series were not identical with those the 
others; but that though the way increase each series was identical the absolute 
values showed some variation. The uric acid figures have only been determined 
one series. previously wish state that trust the uric acid figures 
not very great for reasons given previous paper (7). 

seems that the highest temperature which Rana pipiens tolerates according 
the experiments Cameron and Brownlee (Transact. the Royal Soc. Canada, 
Ser. Vol. 67) even lower. 
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The figures for the total nitrogen are graphically represented 
Fig. 

clear that temperature has reality tremendous in- 
fluence the frog’s catabolism. From till about 20° this 
increase only relatively slight. After 20° however the curve 
rises almost vertically. When compare our curve with that 


Fic. The influence temperature the total nitrogen excretion. 


given after the figures Schultze, notice 
striking similarity between the two curves. clear moreover 
that this fact has great biological importance. The frog 
his hibernating stage the mud can not have the intensive 
metabolism which the frog midsummer ‘‘as sits the 


Graham Lusk, The Elements the Science Nutrition, edition, 
Saunders Co., Philadelphia and London, 115. 
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river bank and snaps passing flies’’ sustains. The change 
temperature its blood causes its tissues show much more 
intensive metabolism. Krogh his numerous studies the 
influence temperature poikilothermous animals gave his 
opinion that the influence temperature the animal’s metab- 
olism double nature. the one hand the basal metab- 
olism increased, the other hand the tonus the muscle 
increased and causes that way increased muscle metabolism. 
The latter process regulated the central nervous system 
and fact observed that decerebrated animals the tem- 
perature did not have much influence the output 
normal animals. Moreover Krogh the opinion that reg- 
ular decrease can observed the temperature coefficient. For 
this reason figured out the temperature coefficients own 
experiments which are given Table 


TABLE II. 

Range. Coeff. 


Instead decrease notice increase. must however 
keep mind that these experiments have been made normal 
animals. The quoted experiments Schultze give the same 
result. 

not dare say how far the rule van’t Hoff holds 
true for this case. believe that can not careful enough 
drawing conclusions this point. The reactions the 
organism whole can not but with extreme care compared 
with simple chemical reactions. Not only the two factors 
emphasized Krogh play the processes which 
see the final result our urinary analysis, but also the blood 
pressure, the water intake which has been shown Overton" 
very strongly influenced temperature, and the function 
the kidneys. For this reason seems not very probable that 
the final result all these processes should comparable 


Overton, Thesen iiber die Wasserékonomie und die 
osmotischen Eigenschaften der Vorl. Mitt. physik. 
Gesellsch., Wiirzburg, F., 36, 282, 1904. 
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simple chemical reaction. When however calculate the 
temperature coefficients see that they are not constant enough 
give the right the conclusion that rule 
holds true this case, but the other hand they not prove 
the contrary. 

one remarkable phenomenon which observed 
experiments might still draw attention. stated 


Fic. Influence temperature the appearance the yellow pigment 


the urine. 11°; 21°; the color the urine did not 
differ from that 11° only these three have been photographed. 


previous paper pure frog urine obtained from frogs the 
vivarium which the average temperature below 10° 
absolutely Toda and Taguchi however 
paper the inorganic constituents the frog’s urine observed 
slight yellow color. Their experiments were made summer 
frogs. Now very remarkable that indeed this pigment 
appeared experiments which higher temperatures were 
used. Fig. shows picture three samples obtained 
three different experiments 11°, 21° and 31°. The increase 
color which was even more striking than this picture 
runs completely with the nitrogen content represented 


Table and Fig. 
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ZUSAMMENFASSUNG. 


Die Temperaturabhangigkeit der Stickstoffelimination von 
iiberwinternden (R. virescens) wurde studiert. Die 
Zahlen sind Fig. graphisch dargestellt. Ein gelbes Pigment 
tritt auf wenn Temperaturen benutzt werden, die Inten- 
sitat der Farbung geht dem Stickstoffgehalt und der Temperatur 
parallel (Fig. 2). 
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NOTE THE PIGMENT ARBACIA 
EGG-SECRETION. 


OTTO GLASER. 


the unfertilized eggs Arbacia punctulata are allowed 
secrete into small volume sea-water, the latter, the course 
five ten minutes, takes amber color. The density 
the pigment varies with the concentration the eggs well 
with the time during which they secrete. After hour, the 
sea-water apt become reddish-brown. 

The later discoloration due, least part, the elimination 
echinochrome—a substance which these eggs contain con- 
siderable quantity. Whether the pigment given off during the 
earlier moments secretion also echinochrome remains 
uncertain since the diagnostic reactions recommended Mac- 
Munn are not convincing the dilutions which 
necessary work. exudate more than 
strength have been unable see that produces red tint 
that NaOH intensifies the yellow. With precipitated pigment 
both acid and alkali seem intensify the yellow color 
extent barely perceptible. 


One cannot assume, offhand, that the pigment either impor- 
tant negligible fertilization. study egg-exudate, 
therefore, first attempted decolorize the secretion order 
that the lipolysin and agglutinin subsequently recovered other 
methods might either free relatively free from pigment. 
For this purpose charcoal cannot used since has the serious 
disadvantage removing the whole, practically, the organic 
reaction system. Moreover, the pigment, wanted for separate 
study, cannot recovered readily from the charcoal. 

isolate the pigment, much better use chloroform 


decolorant. The method very simple. given volume 
256 
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fresh exudate, one adds, roughly, half volume chloroform and 
shakes vigorously for fifteen minutes. this time emulsion 
formed which the individual globules are remarkably stable. 
The system, indeed, jelly, white appearance and surpris- 
ingly voluminous. fact, both its volume and stability first 
misled into thinking that had found method for precipitat- 
ing, not all, least the greater part the organic solutes 
present. 

standing, the jelly separates from both the unemulsified 
chloroform and the remainder the exudate. 

The degree which the latter decolorized varies, among 
other things, with its age. the exudate perfectly fresh, the 
pigment removed almost not quite completely; the secre- 
tion more hours old, decolorization more difficult and 
the chloroform jelly less stable. 

Microscopic examination the jelly reveals the surface 
each chloroform globule delicate skin, translucent, with pearly 
sheen, continuous, yet also with suggestions extremely fine 
fibrils. the chloroform evaporates, this skin wrinkles until fi- 
nally there remains empty bag. 

Since the original exudate contained sea-salts, washed the 
jelly filter shook for half hour several changes, 
first fresh, and later distilled, water. Under this treatment 
the globules chloroform break into still smaller spheres 
greatly increasing the stability the system. The jelly can 
freed from sea-salts entirely and this state has been kept for 
weeks stoppered bottles. 

IV. 


The material the walls the globules can recovered 
simply permitting the chlorofrom evaporate. Slight heat 
naturally facilitates the process. The jelly, also, may broken 
down instantaneously means per cent. alcohol. The 
vesicles are permeable for the alchohol and this, itself, soluble 
chloroform. Since the material held the walls the globules 
insoluble both alcohol and chloroform, precipitation 
inevitable. 
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Macroscopically, this precipitate appears coarsely 
flocculent. Its color yellowish-brown. Under the microscope, 
granules aside, one sees chiefly fibers. These, when dried 
filter, yield thin felt-like sheets which cannot readily dissolved 
either sea-water fresh. The material only slightly soluble 
acids and alkalis. 

The solubilities the precipitated pigment are such that 
very difficult test the importance this material fertili- 
zation. far, nothing that would merit particular attention 
has come light and the conclusion that properties highly 
significant fertilization are absent reinforced the eggs 
the starfish, the sand-dollar, the oyster, Nereis and Fundulus, 
none which, apparently, secrete anything that corresponds 
all closely with the Arbacia pigment. However, there one 
suggestive fact: after removal the pigment, the Arbacia 
exudate, physically, less stable system than before. From 
unmodified exudate nothing free from sea-salts can precipitated 


with per cent. alcohol; with the pigment removed, per 


cent. alcohol, insufficient precipitate the sea-salts, throws 
down the sperm-agglutinating material. appears therefore 
though the pigment some way stabilized the exudate. 


LITERATURE. 


the Chromatology the Blood Some Invertebrates. Quart. Journ. 
Mic. Sci., Vol. 25. 


AMHERST COLLEGE, 
March 1921. 
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SEX RATIOS CATTLE. 


JEWELL. 


INTRODUCTION. 


matter common knowledge that among animals there 
approximate equality numbers between the sexes, and 
the possible causes for this equality have long been matter 
speculative interest. Since the dimorphic character the 
spermatozoa various animals including cattle (Wodsedalek 
has been confirmed many investigators, generally 
conceded that the sex determined soon the successful 
enters the ovum. 

Therefore, according the laws chance, one would expect 
find equality sexes the time conception. However, 
vast amount evidence shows that this not the case, but 
that throughout the animal kingdom, with few exceptions, there 
preponderance males birth. 

the collection twins foetal cattle used Dr. 
Lillie his work the free-martin, the sex ratio was 134 males 
100 females and although the total number was but 108, this 
represented such wide departure from the sex ratio birth, 
given other investigators, demand attention. This 
indicates that there may either marked difference the 
sex ratios the foetal and the born population, that there 
some interference the chance determination sexes dizy- 
gotic twinning cattle. 

This investigation was undertaken determine the 
sex ratio cattle order that this discrepancy might cleared 
up, but more particularly for comparison the 
primary, secondary and tertiary sex ratios stated 
Schultz 

First will necessary give statement the existing 
data sex ratios cattle, expressed the number males 

per 100 females. 
259. 
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Wilckens gives the ratio cattle near the time 
birth 107.3, the number individuals being 4,900. Pearl 
and Parshley their studies the sex ratio cattle 
relation coitus and the period cestrus give the ratio 113.3 
covering individuals the sex ratio was 100.12. 

should pointed out that other animals the data shows 
that there correlation between the sex ratio and multiple 
births. Parker and Bullard and also Wentworth 
have shown this true for pigs; King and Stotensburg 
for rats, and Newcomb showed that man the sex ratio 
twins was practically the same single births. 

should understood that different rate mortality 
the sexes either during intrauterine development after birth 
would cause the sex ratio vary different ages, and for this 
reason the sex ratio usually spoken primary, secondary 
and tertiary. The primary the ratio determined conception 
and the original sex ratio; the secondary that time 
birth and the tertiary during adult life. 

Schultz attempted determine the primary sex 
ratio for man indirect way from the data the moftality 
embryos and foetuses combined with the sex ratio birth. 
doing this stated that only case the mortality the two 
sexes was equal would the primary and the secondary sex ratios 
equal; that the male and female abortions were absolutely 
equal, the sex ratio would smaller conception than the 
secondary, and that there were greater intrauerine mortality 
for males than for females, then the primary sex ratio would 
greater than the secondary proportion the number 
abortions and stillbirths. 


order determine the primary sex ratio, ascertained the 
sex ratio abortions and stillbirths, and the number such 
cases for every 100 living born, both male and female. From 
the data given various writers and from the material that 
used (nearly 600 foetuses the embryology department 


Carnegie Institution) established the following probable 
values: 
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For each 100 living born with sex ratio 105.5 
8th stillborn, sex ratio 130.0 
4th 7th abortions, sex ratio 106.3 
month—14 abortions, sex ratio 125.0 


Thus, for every 100 living born concluded that there were 
127 conceptions; 100 with sex ratio 105.5, and still- 
births and abortions with sex ratio all with primary 
sex ratio This primary sex ratio found 108.47. 
Schultz also quotes the determination arrived other inves- 
tigators follows: Bernoulli, 108.2; 108.2; 
Lenhossek, 111; Auerbach, 116.4 (who believed that would 
reach 125 certain corrections could made). Schulze thought 
that would not exceed 

was more especially relation the primary sex ratio 
and determine whether there was different viability the 
male and female foetuses cattle that the present investigation 
was undertaken and with these facts basis the data obtained 
are presented. Special acknowledgment due Dr. Lillie, 
who suggested the problem and gave valuable assistance the 
interpretation the data. 

Data. 

Method.—The work collecting was done, one the 
large packing plants Chicago during the spring 1919. 
butchering the cattle the plant, every uterus containing 
embryo taken certain room and the calf large enough, 
the skin saved. Thus the writer was able open the uteri 
and record the data directly each foetus was removed. 
this way any errors neglect birth registration are avoided. 

The data embraces 1,000 individuals and the sex and length, 
indication age, were recorded. Observations were also 
made the number corpora lutea every case where this 
was possible, especially when twins were found, which case 
the position the uterus also was noted. The complete tabular 
list with the crown-rump measurement and sex each individual 
removed from the uterus omitted this article. 

Items General regard the number 
corpora lutea, all the ovaries examined, about 300 all, 
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they corresponded number the number with one 
exception. This exception was pair identical twins from 
one ovum, and since are concerned with the sex ratio the 
time conception, obviously only one these should recorded 
the data. this case both ovaries were present, there was 
only one corpus luteum, and the twins course were one 
horn the uterus and both the same sex. This case 
monozygotic twins very rare occurrence cattle, being the 
first observed the collection 108 twins the 
Department the University Chicago. There were four 
pairs twins the 1,000 foetuses, and commonly the case 
twins opposite sex, the male usually little farther along 
development than the female. numbers 646 and 647 the 
male was 3.5 cm. longer than the female, the latter being 65.0 
cm. long. 807 and 808 the males were both the same length, 
68.5 cm. 988 and 989 the male was 6.1 cm. longer than the 
female, the latter being 58.2 cm. long. 

Twins Numbers 648 and 647 and also 807 and 808 were 
separate horns the uterus and there was one corpus luteum 
each ovary; while numbers 988 and 989 were one horn 
the uterus and there were two corpora lutea the ovary 
that side. Since the ovaries some days were removed for 
commercial purposes before had access them, was impos- 
sible obtain data this kind the total 1,000 foetuses. 

Analysis Data.—Since the length the embryo can 
used indication its age, can arbitrarily make certain 
groupings and assume that those within that group are the 
average about the same age. 

Table given such grouping according length, from 
cm., cm. etc., 90-100 cm. The smallest in- 
dividual was 4.2 cm. length and the largest was 95.3 cm. 
length. Thus the data extends from comparatively early 
period foetal development practically the time birth. 

The lengths embryos were tabulated lots order 
get some idea how the sex ratio would vary according 
the position the group the total 1,000 foetuses. Thus 
the first space Table are given the inividuals from no. 


q 
7 


SEX RATIOS CATTLE. 263 


TABLE 


ACCORDING The left-hand column gives 
the group number lots 50. The lowest space gives the totals for the 
individuals given lengths. 


| | 


S| 4; 2! 2) 3) 6 3] 3) 34 I 50 
3}.31 4 9) 3] 2) 2] 3 I 2) 2 50 
2 6} 3| 5} 2) 3) 3) S| 3| 3 | 50 


the extreme right given the total for each space check 
the number individuals, the total for all spaces being 1,000. 
The group totals for different lengths, given the lowest space, 
show the males without exception more numerous than 
the females, although the group the sexes approach 
equality. all, there are 552 males and 448 females, giving 
sex ratio 123.21. the sex ratio for each these groups 
determined get the following values (Table 

obvious that the group and the group the 
number individuals, and respectively, too small 
considered separately, especially since the sex ratio each case 
extremely high. the group the sex ratio 136.5 
well above the sex ratio 123.21 for all individuals, while 
the group has fallen 102.6. Then the next four 
groups from cm. cm. the average sex ratio 127.75. 
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Therefore, the results the 20-30 group are very peculiar and 
can interpreted only due chance, even though the number 
within that group 152 individuals. would impossible 
for the males reach again such preponderance 127 100 
females after such differential elimination the sexes would 
appear indicated the 20-30 group, there were such 
high mortality males that group. 


TABLE II. 


SHOWING SEX RATIOS ACCORDING 


Length. Sex Ratio. Number Individuals. 


the sex ratios are computed for individuals certain 
length the one hand and then for all over that length, 
comparison can made the ratios for relatively younger and 
older foetuses. this way there any difference the viability 
the sexes should expect find that the younger foetuses 
the sex ratio would high and that there might perhaps 
critical age, indicated length, which there would 
greater mortality for one sex than for the other. should 
also expect find that after this critical stage development 
past the sex ratio the remaining groups would not vary 
greatly from the total 123 did that group. 

Table III. gives such grouping with the number individuals 
and the sex ratio for each group. The advantage greater 
numbers within the group also gained this way. The sex 
ratios this table were computed from the complete tabular 
list. 

Thus, noted that for 112 individuals cm. the sex 
ratio 148.88 and that for the remaining 888 individuals from 
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TABLE III. 


SHOWING COMPARISON THE SEX RATIOS RELATIVELY YOUNGER AND 
OLDER 


Length. Individuals. Sex Ratio. Length. Individuals. Sex Ratio. 
20.... 112 148.88 888 120.34 
264 120.00 736 124.39 
40..... 409 125.96 121.34 
539 123.14 50--100 461 123.78 
657 123.46 343 122.72 
797 125.14 70-100 203 
80..... 930 121.95 80-100 141.37 


20-100 cm. the sex ratio 120.34. The objection may 
raised, and quite rightly, that 112 too small number 
which base definitely the sex ratio for individuals from 
cm., especially since, when the next group individuals from 
20-30 cm. included, the sex ratio from cm. becomes 
lowered 120.0. However, should pointed out that 
the 20-30 cm. group, there relatively low sex ratio 102 
when compared with the total 123, this probably 
due chance. When this taken with the sex ratio the 
0-20 cm. group with sex ratio 148, course lowers 
considerably and the reverse true for the individuals above 
that length. Thus, the groups from cm., being relieved 
the burden the cm. group, have combined sex 
ratio 124.39. This doubt partly explains such discrepancies 
appear passing from the 0-20 cm. the cm. groups, 
and the 20-100 cm. and the 30-100 cm. groups. the 
cm. group had been such that could have been considered 
practically normal, the wide and suddenly marked differences 
here shown probably would not exist. 

However, might suggested that, although the sudden drop 
the number males the 20-30 cm. group may represent 
chance occurrence, might that this the critical period 
embryonic development which there greater viability 
the female and that the normal sex ratio for this group 
might well below the average 123. 

the cm. group the sex ratio 125.96 shows greater 
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sex ratio than the 40-100 cm. group with sex ratio 121.34, 
and here again, all succeeding cases, the cm. group 
tends lower the sex ratio for younger individuals. 
the cm. and the cm. groups there approximate 
equality between the sexes, being 123.14 the former and 123.7 
the latter case. The sex ratio the groups, which close 
approximation reached, also practically the same the 
sex ratio 123.21 for the total number individuals. The same 
practically true the and the 60-100 groups with sex 
ratio 123.46 and 122.72 respectively. the cm. group 
with 797 individuals, there slight rise the sex ratio (125.14) 
and for the 70-100 cm. group with 203 individuals the ratio 
115.95. the group from cm. with 930 individuals the 
sex ratio 121.95 course approaches the average and the 
80-100 cm. group with only individuals there sex ratio 
141.37, which can, small number, likewise considered 
due chance. From 0-90 cm. with 995 individuals the sex 
ratio 122.5 and the remaining have sex ratio 400. 


Fic. Representing graphically the sex ratios for relatively younger and 
older The values for the sex ratios are indicated the ordinate and the 
lengths the abscissa. The number individuals each case given below 
the lengths. Those below the dividing line (relative length) are indicated 
the continuous line, those below that length the dotted line. 


This represented graphically the following figure (Fig. 
which the foetuses below the dividing line (relative length) 
are shown the continuous line. 

The values for the sex ratio are indicated the ordinate and 
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the lengths the individuals the abscissa. The number 
individuals dealt with each case given below the length. 
From cm. and upward the highest point 125.96 the 
cm. group, and the lowest 120 the cm. group. The 
average sex ratio from cm. 123.27 indicated the 
line and the average deviation this group therefore 2.88. 

the line for all individuals over certain lengths plotted 
conjunction with those below the same lengths, the relative sex 
ratios for the groups compared can seen. This done 
Fig. the values being taken from Table III. From this 
figure will seen that the average the dotted line runs 
below the heavy line, the former representing the individuals 
above the lengths indicated and the latter being those below the 
same lengths. The exceptions this are the cm. group 
and the cm. group with sex ratio 141, which includes 
only individuals. 

Therefore would seem that the younger stages there may 
slight difference the viability the two sexes, the male 
being somewhat more susceptible intrauterine disturbances. 
However, this difference does not seem constant enough 
real significance and one could not, from the data given 
here, conclude with certainty that the foetal development 
cattle there greater mortality the males during any par- 
ticular developmental stage. larger collection individuals 
within each group would doubt clarify the situation, although 
with all groups considered together, the sex ratio 123 
probably very near the true value. 


Reasons for Discrepancies Between the Primary and Secondary 
Sex Ratios Cattle 


Possible Differential Viability—The only data for the 
secondary sex ratio with which can compare the ratios during 
foetal development are those Wilckens who places the 
secondary sex ratio 107.3; Pearl and Parshley who find 
113.3 population 480, and Pearl who finds 
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can compare the data obtained during foetal development 
with that given above the ratio birth, will noticed 
that the former the whole, with sex ratio 123.21, well 
above the secondary ratio. Since all these cases the data 
include various breeds, fair compare them this respect. 
would thus appear that there greater mortality among 
the male foetuses, for only this way would the sex ratio 
birth less than that during foetal development. The figures 
they stand the present article, however, not show 
ciently well-marked evidence support the supposition that 
there greater mortality among the males any particular 
stage development. 

Possible Variations Different Populations Breeds.— 
During the summer 1919 correspondence was carried with 
large number breeders obtain data for comparison the 
sex ratio birth with the ratio during foetal development, and 
also determine the influence, any, the breed the sex 
ratio. The Short Horn was taken the beef type and the 
Holstein-Friesian the dairy type cattle. Only registered 
cattle were used and the data included the sire’s name and 
number, the year, and the number male and female calves 
that sire. The total results this investigation are given 
Table IV. Data were also obtained reference twins the 
same sex and opposite sexes. 


TABLE IV. 


SHOWING THE SEX RATIOS FOR SHORT HORNS AND HOLSTEIN-FRIESIANS. 


Short Horns. Holstein-Friesians. 
Fe- Fe- 
Males. Ratio. Ratio. 
Pairs twins, opposite sex......... 
Single births and twins opposite 976 996 97.99 
Total, including all 874 1,030 97.66 
Grand total, both breeds.......... Males 1880; females 1923. Sex retio, 97.76 


From this table will seen that the total number single 
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births and dizygotic twins the Short Horns included 870 males 
and 889 females with sex ratio 97.86. The corresponding 
group the Holstein-Friesians contains 976 males and 996 
females with sex ratio 97.99. 

the Short Horns the total including the twins the same 
sex, very few which might have been monozygotic, there are 
874 males and 893 females, the ratio being The corre- 
sponding group Holstein-Friesians contains 1,006 males and 
1,030 females with sex ratio 97.66. 

The total both breeds was 1,880 males and 1,923 females, 
making total population 3,803 with sex ratio 97.76. 

Thus will seen that there marked variation the 
sex ratios the two breeds, the two fact approximating each 
other very closely. 

possible that mixed population there might 
change the sex ratio has been indicated various inves- 
tigators data hybridization. found great 
excess males among hybrid pigeons and suggested that 
less default the metabolic processes because the incom- 
patibilities which must necessarily exist between two germplasms 
dissimilar’’ would lead production more males. 

Pearl and Pearl comparing pure with cross 
matings for man Buénos Ayres, showed 
greater proportionate production males the offspring from 
matings involving different racial stocks than the offspring 
from matings which both parents belong the same racial 

Unusual sex ratios might result hybridization breeds 
cattle that were unlike respect the size the foetus. 
extreme case illustrative this would the bison-cattle crosses. 
Babcock and Clausen point out that practically all the off- 
spring this cross are females due the increased size the 
hybrid foetus and the consequent abortion death the male 
foetuses. Thus, sex eliminating factors, this case, would 
change the secondary sex ratio. 

Wilckens found that the Niederungsrassen”’ the sex ratio 
was I14 3,009 individuals compared with average ratio 
107.3. 
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Errors also probable that errors might 
made sampling the secondary and tertiary sex ratios. 
This might done quite unconsciously farmers, due failure 
record the sex promptly birth. Some farmers might 
prejudiced favor one sex and the calves the other sex 
should die before registration they probably not entered. 

From this viewpoint one might compare the discrepancies 
data the sex ratios cattle given various investigators, 
ranging from 97.76 (in Table IV. above) 107.2 the data 
Wilckens and 113.3 given Pearl and Parshley. 

Numbers question might raised whether 
the number 1,000, would represent small enough 
number make material difference the sex ratio compared 
with much larger number. Considering the sex ratio the 
larger groups foetuses when grouped according length 
would appear that the sex ratio for the total collection, 123.21, 
very near the true one during foetal development cattle. 


Association Sexes Fetal Twins. 

The data indicates that the sex ratio 134 for dizygotic, 
foetal twins, found Dr. Lillie, not far from the 
normal the population and therefore the association sexes 
twins presumably random sampling. 


CONCLUSIONS. 

The sex ratio during foetal development cattle 123.21 

This sex ratio 123.21 during foetal development compared 
with the much lower sex ratios birth indicates greater mor- 
tality males during intrauterine development. 

When compared with the sex ratio 123.21 the sex ratio 
134 Lillie’s collection twins cattle does not 
indicate any interference with the chance assortment sexes 
dizygotic twinning cattle. 

The data not indicate that there any particular stage 
development during which there more marked mortality 
among the males than any other stage. 


There indication that the breed causes any variation 
the sex ratio. 
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Discrepancies between the primary and secondary sex 
ratios cattle, excepting errors sampling, are due sex 
eliminating factors rather than factors that effect the primary 


sex ratio. 
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CORRECTION CONCERNING THE 
LIFE ZONES CANADA. 


BROOKER KLUGH. 


UNIVERSITY, CANADA. 


great step forward the study North American biota 
was taken when Merriam divided the continent into life 
zones and faunal areas the basis temperature. His divisions 
were natural ones and have been widely adopted, though they 
have been objected some botanists who have, however, 
given nothing better, good. Subsequently several faunal 
maps North America have appeared, founded mainly that 
Merriam and some these, notably that Seton 
faunal areas not previously recognized are marked. 

All the faunal maps North America that have seen are 
inaccurate regard one particular which happen have 
special knowledge—the border-line between the Transition and 
Canadian Zones Ontario. Merriam’s and Seton’s maps 
the top the Bruce Peninsula indicated being the 
and the line between the Canadian and Tran- 
sition little too low the point where touches Georgian 
Bay. the American Ornithological Union map (1910) not 
only the whole the Bruce Peninsula but good deal Central 
Ontario indicated Canadian. 

The data which here make use showing the true faunal 
position the Bruce Peninsula was obtained while engaged 
and and that concerning the position the boundary 
between the two zones the vicinity Georgian Bay was 
obtained motor-boat trip round the bay 1912, when 
camped various points the shore, and Lake Bays, 
Muskoka, 1916. Work done the vicinity Ottawa 1917 
confirms the position the line between the two zones given 
Merriam and Seton. 

The Transition Zone, its name implies, region inter- 
272 
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gradation between the Canadian and Upper Austral Zones, and 
not characterized number species peculiar itself but 
fauna and flora made southern and northern elements. 
The Canadian Zone, the other hand, characterized 
many species. forested with coniferous trees, the east 
mainly with white spruce (Picea canadensis), red spruce (Picea 
rubra) and jack pine (Pinus banksiana). 

Among the characteristic mammals are the Canada lynx, 
marten, Canada porcupine, varying hare, northern red squirrel, 
star-nosed mole, northern flying-squirrel and northern jumping- 
mouse, and among birds the spruce grouse, arctic three-toed 
woodpecker, olive-sided flycatcher, Canada jay, American cross- 
bill, white-throated sparrow, slate-colored junco, Blackburnian 
warbler, Tennessee warbler, magnolia warbler, bay-breasted 
warbler, myrtle warbler, olive-backed thrush and hermit thrush. 

any region has flora and fauna consisting many Austral 
species and very few Canadian, clearly the Transition 
Zone. the Bruce Peninsula, and Cove, Bear’s Rump, 
and Flower-pot Islands off the top the peninsula, white spruce 
occurs but scarce, red spruce absent, and the predominating 
forest maple-beech. The following Austral plants, which have 
extensive range the southwest, grow the peninsula— 
Gentiana procera, Linum medium, Satureja glabra, Solidago rid- 
and Cacalia tuberosa, and also the following species which 
have extensive range the south—Eleocharis acuminata, 
rostellata, Scleria verticillata, Scirpus lineatus, grandi- 
florum, Viola rostrata, Rosa carolina and Uvularia. perfoliata. 
typical Canadian plants, with the exception Carex scir- 
poidea, occur the peninsula, Linnea borealis, Cornus cana- 
densis, Clintonia borealis, Maianthemum canadense and Streptopus 
roseus which are common, and which are sometimes considered 
Canadian species, extend far south into the Transition. fuller 
discussion the flora the peninsula will found two 

Among mammals the southern wild cat and not the 
northern Canada lynx that occurs the Bruce Peninsula, and 
the Austral form the red squirrel, hudsonicus loquax, 
and not the northern hudsonicus. 
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The following Austral birds breed the peninsula—red- 
headed woodpecker, Baltimore oriole, towhee, indigo bunting, 
migrant shrike, brown thrasher, catbird, prairie warbler (see 
Saunders Klugh wood thrush and bluebird, while 
the Canadian birds mentioned above only the white-throated 
sparrow, Blackburnian warbler, myrtle warbler and hermit 
thrush breed, the two latter being rare summer residents. 

The above data shows conclusively that the Bruce Peninsula 
the Transition Zone. 


ah 
Lake 
Ontario. 


course obviously impossible adequately represent 
the boundaries between life-zones and faunal areas sharp 
line, since the change from one zone area another gradual 
and not abrupt. But our lines should drawn through the 
region where comparatively few miles north south shows 
appreciable change the biota. the case the line 
between the Canadian and Transition Zones Ontario this 


certainly not true the line drawn through central Ontario, 
nor true touches Georgian Bay low down. not 
until reach the mouth the Shawanaga River that have 
clearly Canadian fauna and flora the north and Transition 
biota the south. That the line should drawn indicated 
the accompanying map shown the data given Fleming 
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THE PARTHENOGENETIC EFFECT ECHINODERM 
EGG-SECRETIONS THE EGGS 
NEREIS LIMBATA. 


ALVALYN WOODWARD. 


(From the Marine Biological Laboratory Woods Hole and the 
Laboratory Amherst College.) 


Various methods for inducing development the eggs 
Nereis limbata have been tried, but, until now, only two have 
been successful. Fischer working Loeb’s laboratory, 
found that Nereis eggs would divide and develop the trocho- 
phore stage treated for half hour with sea-water which 
had been made hypertonic the addition NaCl, 
sugar. Just obtained the same results putting the eggs 
into sea-water warmed 35° 36°C. Since all other methods 
tried had been unsuccessful, Nereis acquired the reputation 
being refractory parthenogenetic methods. 

Because this reputation, decided see whether not 
development could induced means the substance secreted 
into sea-water echinoderm eggs. The experiments, shown 
the table, were successful. performing them, fresh “dry” 
Nereis eggs were allowed stand ten minutes more the 
secretion and then transferred sea-water, where large pro- 
portion would exude jelly, form fertilization membranes, and 
become mature. Some these, continuing development, would 
divide, form normal trochophores, and, finally, small worms, 
every external appearance like those resulting from sperm ferti- 
lization. These have been kept until eighteen days old. 
takes these parthenogenetic eggs about twice long reach 
given stage does the sperm controls, fact which serves 
nice check against accidental contamination with sperm. 

Not only development brought about egg secretions, 
but the same effect may obtained treating Nereis eggs 
with the lipolysin obtained from the secretions (Woodward, 
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Since solution lipolysin sea-water may made much 
more concentrated than the original secretion, not necessary 
expose the eggs long its action. fact, one the 
most sensational results was the development the trochophore 
stage per cent. the eggs exposed for one minute 
solution Echinarachnius lipolysin. Most those eggs con- 
tinued develop, and formed segmented worms. The solution 
used, so-called per cent., was made dissolving c.c. pow- 
dered lipolysin c.c. filtered sea-water. 

third series experiments, dilute Arbacia egg-secretion 
was passed through Berkfeldt filter. this process, the 
agglutinin remains the filter and the lipolysin, with other 
substances, passes through. Nereis eggs which were left this 
filtrate eighteen hours underwent maturation 
regularly into eight more cells. They were then transferred 
sea-water, which they continued develop into normal 
larve.' 

was suggested Dr. Lillie that the effect egg- 
secretion was simply that foreign protein, and might 
imitated using fluid. Following this suggestion, 
subjected Nereis eggs the fluid from treating 
them with various dilutions and for varying periods time. 
While some eggs formed polar bodies and secreted jelly, only 
few started divide, and that very irregularly. did not 
succeed finding any method means which the serum 
would produce normal division swimming larve. 

These experiments with Nereis eggs continue series begun 
several years ago Glaser who found that 
eggs could stimulated divide letting them stand 
Arbacia egg-secretion. The following year performed the 
reciprocal experiment, which helped show that the partheno- 
genetic agent egg-secretion not specific. Later, found 
that Asterias lipolysin produced many Arbacia eggs 
as.did Arbacia lipolysin (Woodward, The present work 
shows that the parthenogenetic agent echinoderm egg-secre- 
tions not even limited its efficacy eggs the same phylum, 


This experiment was first performed Miss Sampson and repeated 
myself. 
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but that effective bringing about development some 
annelid eggs, even though the latter are resistant the usual 


agents. 
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STUDIES BIOLUMINESCENCE. 


XIII. LUMINESCENCE THE 


NEWTON HARVEY, 


PRINCETON UNIVERSITY. 


INTRODUCTION. 


During recent trip the Pacific coast, the opportunity 
presented itself studying light production number 
and making observations other luminous 
forms. These studies were carried out the Puget Sound 
Marine Station, Friday Harbor, Washington, and the author 
expresses his keen appreciation the facilities afforded him 
there Professor Frye, director the laboratory. 

are indebted Panceri (1) for most our knowledge 
luminescence among the The present paper sup- 
plements his work and gives the facts the case certain 
forms found Puget Sound. 


EXPERIMENTS 


Seven species hydromedusan jelly-fish were obtained 
Friday Harbor, namely, forskalea, Mitrocoma 
Phialidium gregarium, Stomatoca atra, Sarsia rosaria, Melicerta 
sp. and unidentified form. One scyphomedusan, Cyanea 
sp. also occasionally collected. these only the 
first four produce light and only the first three are markedly 
luminous. The first five were very common forms, especially 
Mitrocoma and Phialidium, obtained the morning 
from the laboratory float where they live water rather low 
temperature. Their appearance somewhat capricious, how- 
ever, and several days only one two were seen. 

Phialidium, about in. diameter, produced light bright 
bluish-green color (but not blue the ostracod, Cypridina) 
from spots along the edge the umbrella the base the 
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tentacles. other regions Mitrocoma phos- 
phoresce, but times faint light was observed coming 
from masses (gonads) along the four radial canals Phialidium. 
Melicerta weakly luminous about the manubrium and then 
only rather vigorous rubbing between the fingers. 

Examined with the microscope the daytime, the margin 
the umbrella discloses oval masses yellow tissue 
corresponding position with the luminous areas night. 
Mitrocoma, the yellow masses are much closer together forming 
almost continuous line some places. Since the luminous 
spots observed night are also very close together this form, 
seems the yellow tissue must luminous tissue. 
Cypridina and the worm, Tomopteris, there are also very clearly 
visible yellow cells the luminous gland but this not true 
the luminous organ all forms. These yellow regions the 
not stain with neutral red, intravitam, fact true 
also for the yellow cells Cypridina. Phialidium Stomatoca 
yellow cells cannot made out but this possibly because 
their small size. 

Examined night under the microscope, the luminous spots 
present beautiful appearance. Under conditions which cause 
the cell, such addition fresh water saponin, 
one can clearly see that the light comes from granules which are 
rather large and have definite boundary,—light discs. 
are not mere points light. They vary size and will luminesce 
for some time, then flash out very brightly and the light intensity 
slowly fade. Sometimes there the sudden appearance 
light disk and then gradual fading the luminescence. the 
luminous extract Cavernularia (2) have described similar 
phenomenon, where, upon addition fresh water, the light 
intensity suddenly increases, due the flashing out photo- 
genic granules. Under the microscope the appearance that 
the starry sky. 

addition saponin the luminous obtain very 
bright light and this the best method exciting luminescence 
for examination with the spectroscope. This discloses band 
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was able make out the limits are the same for both 
and Mitrocoma, perhaps somewhat narrower band for the latter. 

The light these jelly fish only appears stimulation 
dissolution the cell. appears handling electrical 
stimulation, when the jelly fish carried the current 
against some objects the water. merely touching jelly 
fish one cannot observe that any luminous secretion definitely 
thrown into the water the case Cypridina, but very 
gentle stroking the edge the umbrella luminous 
material comes off which adheres the fingers, tossing 
animal the surface the water, abundant luminous material 
liberated which causes the sea water luminesce. appears 
that the luminous material comes off the slime commonly 
secreted these organisms. similar behavior exhibited 
the Pennatulid, Cavernularia. would seem that this 
interpreted extracellular luminescence, although not 
marked one, certainly, that Cypridina. There remains, 
however, the possibility that have here cells very easily 
ruptured, with discharge their contents into sea water. 

The luminous material Mitrocoma Phialidium 
can dried over CaCl, and will give bright light when again 
moistened. 

strip the margin the umbrella or. Mitrocoma 
easily cut off with scissors, giving mass tissue containing 
little non-luminous material possible obtain. this 
squeezed through four layers cheesecloth, there obtained 
luminescent extract which glows for some hours. one case 
the light was still visible after nine This extract behaves 
just similar one prepared from Cavernularia (2). When 
the luminescence disappears standing, the addition fresh 
water, gentle heating cytolytic agents such saponin, sodium 
glycocholate, chloroform, ether, NaCl crystals again calls 
forth the luminescence. Tannic acid, strychnin, phloridzin 
not cause the light reappear. Once the light has been 
caused disappear addition saponin glycocholate 
powder, the further addition fresh water will cause more 
light appear. 

Isotonic cane sugar solution does not call forth the production 
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light. The phenomenon unquestionably one cytolysis, 
specific substances. the extract there are probably intact 
photogenic cells which dissolve with production light. 
addition believe the solution photogenic granules also 
accompanied with the emission light, because one can very 
easily see, under the microscope night, the sudden appearance 
disc light, too small the illumination cell, but 
capable interpretation the light from single granule 
within the cell. 

Extracts which should contain luciferase give 
light with extracts which should contain luciferin. 
The same true for Mitrocoma and for crosses luciferin and 
luciferase Cypridina with these two meduse. Every attempt 
demonstrate these substances has given negative results. 
The reasons for this are discussed another paper, appear 
shortly. 

reported that many luminous forms produce light 
the daytime, the power only appearing with the approach 
dusk the animals are kept the dark for some time. This 
true some forms but not these The four kinds. 
luminous meduse, Phialidium and. 
Stomatoca, were collected bright sunlight and brought 
assistant the dark room where had been adapting eyes: 
the dark for one half hour. All four forms luminesced im- 
mediately stimulation and just brightly night. The 
ctenophore, Bolina, did not luminesce even after ten minutes, 
when brought into the dark from strong sunlight, but did lu- 
minesce after thirty minutes. There doubt that Bolina, 
further discussion which follows, affected sunlight but 
these four are certainly not. Noctiluca appears have 
its luminescence inhibited strong sunlight also. 


EXPERIMENTS CTENOPHORES. 

Friday Harbor, three species ctenophores occur, Bolina 
sp. Pleurobrachia sp. and Beroé sp. but only the first was 
common during stay. Bolina luminesces readily night. 
Pleurobrachia did not luminesce even crushing and Beroé 
only gives diffuse flash light vigorous agitation. 


. 3 
q 
q 
§ 
q 
3 
q 
q 
F 


284 NEWTON HARVEY. 


The light Bolina comes from cells along the swimming plates. 
According Dahlgren (3), the luminous cells form layer over 
the testis and ovary, along the water vascular canals. the 
living animal was unable make out any yellow cells this 
region, comparable the yellow masses Mitrocoma. 

The light the same bluish-green color the medusz, but 
too faint and evanescent for study its spectrum. 

Bolina exceedingly fragile ctenophore and contains much 
water and relatively little luminous material. The animals also 
appear easily fatigued and lose somewhat their power 
luminesce frequent agitation. Portions the swimming 
plate tissue placed glass slide, much the water drained 
away possible, and dried over CaCl, the dark not give 
light again moistening with water. This probably 
explained the small amount photogenic material present. 

Bolinas are pressed through four layers cheesecloth there 
obtained luminescent solution which rather readily loses its 
power luminescence. again gives light vigorous agitation 
addition cytolytic substances. behaves the extracts 
and pennatulids. fresh water added, have 
the appearance dots light just these extracts. The 
existence luciferin and luciferase also cannot demonstrated 
and extracts Bolina give light with Cypridina nor 
heated extracts Bolina give light with Cypridina luciferase. 

Since the observations Allman (4) has been known that 
ctenophores would not produce light the daytime. Peters (5) 
made quite study this Mnemiopsis and found that me- 
chanical stimulation accelerates the appearance luminescence 
darkness after previous exposure light. The inhibition 
luminescence roughly inversely proportional the intensity 
the light which has previously illuminated them. 

Bolina shows marked inhibition luminescence result 
previous illumination. Animals brought into dark room from 
direct sunlight about A.M. gave light whatever stimu- 
lation immediately after five minutes, gave some light 
stimulation after ten minutes, and good luminescence after 
one half hour the dark. The question once arises 


the cause this behavior. Are the cells incapable being 
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stimulated after exposure sunlight they fail manu- 
facture photogenic substances result exposure sunlight? 
One alternative supposes the cell contain photogenic material 
which for some reason cannot oxidized; the other, that 
photogenic material formed the sunlight and the disap- 
pearance that which has been formed. Some evidence can 
obtained for the latter view breaking the cells cteno- 
phores which have been previously exposed daylight. 
luminescence produced the effect light must prevent 
the manufacture photogenic material. luminescence occurs 
breaking the photogenic cells previously exposed day- 
light, the inhibitive actions light must the stimulation 
mechanism. 

Bolinas, which have been previously exposed daylight, are 
crushed through four layers cheescloth, light whatever 
appears during the crushing adding fresh water cytolyse 
the photogenic cells. Similar Bolinas, kept the dark for one 
half hour, give bright luminescence under the same treatment. 
this extract crushed Bolinas, which had been previously 
exposed sunlight, allowed stand the dark for one half 
hour and then fresh water added, light will appear. Whole 
Bolinas after sun illumination will again luminesce kept 
the dark for one half hour. This shows that there pre- 
formed photogenic material sunlight exposed Bolinas and that 
none can formed crushed material even the dark. The 
sunlight must therefore act prevent the formation photo- 
genic substance rather than prevent its oxidation stimu- 
lation. Why sunlight causes the disappearance photogenic 
material already formed question awaiting solution. 


EXPERIMENTS SEA PEN, Ptylosarcus. 


Ptylosarcus dredged Friday Harbor fairly deep water. 
Some the specimens may two feet long. The colony consists 
stalk without fronds buried the sand and stem with 
fronds that bear polyps only along the outer edge. The polyps, 
but not the surface the fronds, are luminous. The stalk 
not luminous but the stem has two luminous areas running the 
length and one non-luminous area between these. 
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The colony non-luminous except when stimulated. Then 
yellow greenish light appears more yellow hue than 
the polyps are gently rubbed, luminous slime comes off and 
the secretion can seen the sea water. The polyps, ground 
sea water with sand, give luminescent secretion which 
becomes very brightly luminescent addition fresh water, 
saponin and other cytolytic agents. The extract behaves exactly 
similar one prepared from Cavernularia and already described 
every way the behavior Ptylosarcus agrees with that 
Cavernularia. 

was impossible demonstrate the presence luciferin 
luciferase Ptylosarcus. The following ‘‘crosses’’ were also 
made, using extracts, which, from mode preparation, should 
have contained Ptylosarcus luciferin and luciferase. 

Ptylosarcus luciferase Ptylosarcus 
Ptylosarcus 


Cypridina luciferase Ptylosarcus luciferin—negative. 
Ptylosarcus luciferase Cypridina 


Ptylosarcus brought into dark room from direct sunlight was 
observed luminesce immediate stimulation and brightly 
night. There inhibitive influence light this 
form. 

EXPERIMENTS SPONGE, Grantia. 


The question luminosity sponges rather un- 
settled state. Some observers have reported luminescence but 
Dahlgren (3) was inclined attribute the light sponge 
obtained Naples luminous worms and protozoa living 
its 

Friday Harbor there exists sponge, Grantia sp.?, one 
three inches long, common logs, piles, etc., the sea water. 
rubbed, yellowish luminescence may observed which can 
obtained from all parts the organism. the sponge 
crushed the luminescence quite bright. Every individual 
this kind sponge examined showed luminescence, whereas 
another sponge, Esperella sp.?, living Pecten shells, was not 
luminous. few isolated dots light only appeared rubbing. 


Sometimes faint light was observed whose significance unknown. 
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Sponges kept sunlight for one half hour gave good alumi- 
nescence those the dark. 

Whether this true luminescence whether due luminous 
organisms living the sponge cannot definitely stated. The 
sponge could not stimulated luminesce electrically (inter- 
rupted induced currents) under conditions 
showed good luminescence. Examined under the microscope, 
hydroids, radiolaria, dinoflagellates Noctiluce could 
observed, but many desmids, diatoms, worms 
These forms are not luminous, however. 

When squeezed through cheesecloth luminous extract was 
obtained, the light coming from points light the extract 
the case Cavernularia Addition fresh water 
saponin causes great increase light just extracts 
luciferin luciferase could demonstrated. 

The fact that extract this sponge made squeezing 
through cheesecloth remains luminescent for some time signif- 
icant. the light came from small luminous forms living the 
sponge, should expect them pass through the meshes the 
cheesecloth unharmed and then light would appear the extract 
only stimulation agitation some other way. also 
significant that inhibitive effect sunlight was observed. 
Sunlight said inhibit the luminescence many small 
organisms, especially dinoflagellates, which might live the 
sponge. general characters, the extracts closely resemble 
those obtained from that inclined believe 
the light this species sponge true luminescence. 
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CONTENTS. 


INTRODUCTION. 


For number years the writer has been studying the male 
germ cells the Decapoda with two purposes mind: (1) 
discover the means which the mature, dormant spermatozoa 
the Decapoda become activated, order shed light the 
problem fertilization this order Crustacea, and (2) 
trace more clearly the process spermatogenesis. The present 
paper the explosion the spermatozoa the black-clawed 
crab, Lophopanopeus bellus, contribution involving the former 
these problems. 


MATERIAL AND METHODs. 


The material for this study consisted the living spermatozoa 
Lophopanopeus bellus, common certain localities around the 
Puget Sound Biological Station, Friday Harbor, Wash. The 
spermatozoa this crab are very favorable for study that they 
are not enclosed the numerous spermatophores common 
other brachyura. pointed out another paper (Fasten, 
1917), Lophopanopeus bellus doesn’t seem numerous 
spermatophores are developed. appears that one large 
spermatophore formed which the spermatozoa are tightly 


Since this the condition all that was necessary 
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obtain plentiful supply living spermatozoa was rupture 
the deferent ducts and the male gametes oozed out tremendous 
numbers. 

The living spermatozoa were studied the same manner 
described earlier paper the spermatogenesis the 
edible crab, Cancer magister Dana (Fasten, 1918). Numerous 
spermatozoa suspended the crab’s body fluid, sea water 
which isotonic with the crab’s body fluid, were placed 
slide and covered with cover glass. These could then 
studied with the high power oil-immersion lenses. allowing 
various chemical solutions diffuse under the cover glass all 
changes the spermatozoa could observed and outlined with 
the aid the camera lucida. 

The living spermatozoa were studied the following solutions: 

Crab’s body fluid. 
Sea water. 


Sodium chloride and less. 

Sodium nitrate (NaNO;)—M/2 NaNO; and less. 
Calcium chloride and less. 

Potassium chloride and less. 

Potassium nitrate and less. 
Potassium hydroxide (KOH)—very dilute solution. 
Distilled water. 


Ovarian fluid. 

12. Acidulated sea water. Various small amounts acids 
were added sea water, such as: glacial acetic, sali- 
cylic, saponin, sodium glycocholate, nitric, hydro- 
chloric, oxalic, tannic, picric, and chromic acids. 


Many the spermatozoa all stages explosion were fixed 
the slide with either osmic acid fumes, Bouin’s fluid, 
Flemming’s mixture, and then stained with Heidenhain’s iron- 
hematoxylin and acid-fuchsin. Those fixed with osmic acid 
fumes gave beautiful results, that the stained elements were 
perfect representations the living structures. This can 
clearly seen when one examines Figs. which are from stained 
preparations fixed with osmic acid fumes, and compares them 
with figures and which are from living spermatozoa suspended 
the body fluid the crab. 
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APPEARANCE 

The living spermatozoa Lophopanopeus bellus when studied 
the fluids the crab are found small, greenish 
bodies, which appear like spheroids when seen from the top 
bottom (Fig. 1), and like ellipsoids when viewed from the side 
(Fig. 2). structure they seem similar those Cancer 
magister. Within the centre there clear central body (Figs. 
and and surrounding this are two vesicles; uniform, 
darkly green secondary vesicle (Figs. and v’), and clear, 
transparent primary vesicle (Figs. and Outside these 
vesicles granular and vacuolated protoplasmic cup (Figs. 
and lighter greenish hue than the secondary vesicle. 
the spermatozoa remain suspended the crab’s body fluids 
for some time their protoplasmic cups open and liberate the 
radial arms (Figs. thus seen that the protoplasmic 
cup the consists nuclear cup (Fig. and 
radiating radial arms (Fig. 

When the spermatozoa are fixed with osmic acid fumes and 
the and acid-fuchsin methods, then 
the nuclear cup, radial arms and the central body stain black 
(see Figs. the second vesicle stains dark amber, whereas 
the primary vesicle remains transparent. 

Four types spermatozoa are produced, depending their 
number rays. There three (Fig. 4), four (Fig. 5), five 
(Fig. 6), and six (Fig. rayed type. The four (Fig. and 
five (Fig. rayed types, however, are produced largest num- 
bers. These rays are not pseudopodia-like processes similar 
those which Binford pictures for the spermatozoa Menippe 
mercenaria. are distinct arms similar those found 
the crayfish Cambarus virilis and Cambarus immunis, pictured 


the writer previous paper the spermatogenesis these 
forms (Fasten, 1914). 


EFFECTS CHEMICAL AGENTS SPERMATOZOA. 


Sea water produces change the normal 
appearance the spermatozoa. The protoplasmic cup, however, 
swells slightly and liberates the radial arms (Figs. and 9). 
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with sea water produces change the normal appearance 
the spermatozoa (Figs. and M/4 NaCl solution 
brings about slight shrinkage the nuclear cup, otherwise 
ary vesicle very slowly everted. First all squeezes out 
the form small bubble (Fig. 12), until very gradually 
assumes the appearance shown Fig. M/7 NaCl 
solution the eversion the secondary vesicle much faster. 
Figs. 14, and show successive stages the eversion process. 
Most the spermatozoa proceed the stage shown Fig. 
and then cease. M/8 solution brings about complete 
and rapid explosion all the spermatozoa. Figs. 17, and 
show respectively the beginning, middle and end the process. 
Fig. the secondary and primary vesicles, well the 
central body are seen completely everted. 

Sodium M/2 solution which isotonic 
with sea water brings about appreciable change the normal 
appearance the spermatozoa. M/4 solution 
the only change noticed the spermatozoa slight swelling 
the nuclear cup. M/8 solution causes slow 
eversion the secondary vesicle, producing figures similar 
those shown Figs. and 16. NaNO; solution 
the eversion the two vesicles occurs rapidly and with con- 
siderable force, that all the spermatozoa soon take the 
appearance shown Fig, 19. 

Calcium 3/8M solution isotonic with 
sea water and this brings about change the normal sperma- 
tozoa. 3/11M solution brings forth partial eversion 
the secondary vesicle (Fig. 3/16M solution 
the spermatozoa completely. The vesicles are entirely 
everted and the same time the nuclear cup shrinks consider- 
ably and becomes irregular. Figs. 21-24 show various stages 
the explosion process. the CaCl, solutions the detailed 
structure the spermatozoa can clearly distinguished. 

isotonic with sea water the spermatozoa remain normal. 
M/4 and M/8 solutions the only perceptible change 
produced the spermatozoa disappearance the granules 
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and vacuoles the nuclear cup making become more homo- 
geneously green. Also the secondary vesicle shrinks somewhat, 
thereby leaving the clear primary vesicle show more prom- 
inently (Fig. 25). M/16 solution produces swelling 
and explosion the spermatozoa (Fig. many instances 
the explosion violent that the nuclear cup ruptures com- 
pletely. 

Potassium M/2 solution which iso- 
tonic with sea water does not produce any explosion. However, 
the protoplasmic cup swells and becomes more homogeneous 
appearance. Also the primary and secondary vesicles become 
more distinctly marked off from each other (Fig. M/4 
mixture has similar effect. M/8 solution 
brings about swelling the protoplasmic cup and slow ever- 
sion the second vesicle that the 
Fig. 28. M/16 solution the spermatozoa explode 
very rapidly and they come look like Fig. 26. 

Potassium Hydroxide.—Very dilute solutions KOH bring 
forth violent reaction the spermatozoa. The protoplasmic 
cup swells, becomes homogeneous and the same time pushes 
the vesicles upward (Figs. secondary vesicle under- 
goes rotation and pushed one side. Finally the vesicles 
explode with great violence and the entire spermatozoén soon 
goes pieces. 

Distilled water produces rapid eversion 
the vesicles that very short time the spermatozoa come 
resemble Figs. and 33. 

Cane Sugar.—From the above experiments two conclusions 
might inferred regarding the explosion the spermatozoa, 
one that due lack electrolytes, and the other that 
the explosion due reduction the osmotic pressure pro- 
duced surrounding the spermatozoa with hypotonic solution. 
order determine which factor have deal with, the 
spermatozoa were surrounded with M/1 cane sugar solution 
which approximately isotonic with sea water. the factor 
involved were due lack electrolytes then, since the sugar 
solution contains electrolytes, the spermatozoa ought 
explode. But the cane sugar solution did not produce any 
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change the normal appearance the spermatozoa, thereby 
pointing the second factor, namely, osmotic pressure, the 
one which undoubtedly operates bringing about the eversion 
the vesicles. 

10. Ovarian Fluid.—Since reduction osmotic pressure 
produces the explosion the spermatozoa, the next question 
which naturally arises whether the female gonads the time 
fertilization produce hypotonic substance which, when com- 
ing contact with the spermatozoa, causes them explode, 
thereby bringing about fertilization the ova. order 
test this out, the ovaries and oviducts were mashed sea 
water and the living spermatozoa were then surrounded this 
mixture. some cases (not all), few the spermatozoa 
exploded violently. The nuclear cup first swelled and became 
homogeneous (Fig. 34). Then the vesicles were everted with 
considerable force and many instances, the primary vesicle, 
both the primary and secondary vesicles completely disin- 
tegrated, leaving stages like those shown Whether 
this was due some agent produced the female gonads 
some other agent cannot definitely stated, for not all the 
spermatozoa were affected the same manner those mentioned 
above. However, also significant that the ovaries used 
during the months the year when the investigations were 
conducted (June and July), were past maturity. were 
small and immature and this might account for the results 
obtained. Another significant fact taken into consideration 
that control experiments which living spermatozoa from 
the same males those used the experiments with the ovarian 
fluids, were surrounded with sea water alone, none the sperma- 
tozoa exploded. Now, the question arises, why should get 
violent explosion even few spermatozoa when ovarian 
contents are used and explosion when the ovarian fluids are 
lacking? strongly the opinion that the female gonads 
produce some substance which responsible for the explosion. 
Also, seems very probable that the time sexual maturity 
the female this specific substance must present such 
quantities activate all the living spermatozoa. 

11. Acidulated Sea all cases weak dilutions the 
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acids were used. the acid was liquid, the dilution used was 
part the concentrated acid dissolved parts sea water. 
drop this was then added the edge the cover glass 
under which the living spermatozoa were held suspended sea 
water. the acid used was crystalline texture, then few 
the crystals were placed the edge the cover glass and 
allowed dissolve slowly under it. 

(a) Glacial Acetic Acid.—Causes the protoplasmic cups 
lose their granular and vacuolated appearance. Usually two 
three dark granules remain the nuclear cup. The nuclear 
cups and radial arms swell and lose their color (Figs. and 41). 
The spermatozoa many instances are thrown together into 
aggregates (Fig. 42). After remaining exposed the action 
the acid for some time many the spermatozoa explode (Fig. 
43) and disintegrate completely. 

Salicylic Acid.—Reaction here similar that caused 
glacial acetic acid. 

(c) Saponin.—Causes considerable swelling (Fig. 
clear cup and radial arms become more homogeneous and much 
paler color. They appear almost transparent. few the 
spermatozoa explode after being exposed for some time. 

(d) Sodium swelling similar that pro- 
duced saponin glacial acetic acid. During this swelling 
the vacuoles the nuclear cup first enlarge and then disappear, 
giving the nuclear cup homogeneous appearance. Soon 
violent explosion vesicles takes place. Nuclear cup now 
loses its greenish color, becomes ragged and transparent with 
small dark spots. Very shortly the spermatozoa disintegrate. 

(e) Nitric brings about homogeneity appear- 
ance protoplasmic cup with considerable shrinkage (Fig. 45). 
The second vesicle many cases everted (Fig. 46). 

(f) Hydrochloric reaction here very similar 
that caused nitric acid. 

(g) Oxalic similar that produced 
nitric acid. 

(h) Tannic Acid.—Reaction similar that nitric acid, 
with the exception that none the vesicles are everted. 

(t) Picric reaction produced the spermatozoa 
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the same that brought about tannic acid. The sperma- 
tozoa are soon killed and stained yellowish-green. 

(j) Chromic produces similar result that 
obtained with either tannic picric acids. Here the sperma- 
tozoa are fixed yellowish-brown. 


DISCUSSION. 


careful examination the data presented this paper 
shows quite clearly that lowering the osmotic pressure 
the medium which surrounds the spermatozoa responsible for 
their explosion. this respect the present research bears out 
what Koltzoff first suggested for the explosion the 
spermatozoa other decapods. Also, Binford Menippe 
mercenaria and the present writer Cambarus (Fasten, 
and Cancer magister (Fasten, have found that osmotic 
pressure accounts for the explosion the spermatozoa. the 
light all this accumulated evidence seems quite certain that 
the stimulating agent which brings about the explosion the 
spermatozoa the Decapoda, one which reduces the osmotic 
pressure the medium that surrounds them. 

Since this the operating factor, the question which naturally 
suggests itself where the Decapoda such stimulating 
agent produced? The writer strongly the opinion that the 
mature gonads the female decapod produce some chemical 
substance which, when comes contact with the spermatozoa, 
brings about their explosion. experiments with the ovarian 
fluids seem point such conclusion. The work Koltzoff 
and Binford also suggests similar conclusion. 

Concerning the function the explosion, it, undoubtedly, 
acts the force the motive power which drives the sperma- 
into the egg during the process fertilization. What 
parts the actually penetrate the ovum during 
fertilization still debated question. Koltzoff and Spits- 
chakoff are agreement that the nuclear cup (derived 
from the nucleus the spermatid) the only structure which 
enters the ovum. Binford the other hand, claims that 
the everted vesicles (cytoplasmic structures) the exploded 
are driven into the egg, whereas the nuclear cup 
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remains the outside where soon disintegrates. order 
bring this mode fertilization harmony with the idea 
the continuity the chromosomes, Binford suggests that 
contents the capsule (vesicles) may derived from the nucleus 
the spermatid and probably oxychromatin which deposits 
basichromatin after enters the egg and gives rise the 
chromosomes the male 

thus obvious that more research along this line essential 
before any definite conclusions regarding fertilization the 
Decapoda can formulated. accept Binford’s results 
then must admit that they are contrary everything that 
know regarding fertilization animals. 


SUMMARY. 


The spermatozoa the black-clawed crab, Lophopanopeus 
bellus (Stimpson) Rathbun, are minute, greenish cells, which 
appear like spheroids when seen from the top bottom and like 
ellipsoids when seen from the side. 

The structure these spermatozoa very similar that 
the edible crab, Cancer magister Dana. the centre there 
tube-like central body, and surrounding this order 
sequence secondary vesicle, primary vesicle and nuclear 
cup with slender radiating arms. 

There are four types spermatozoa produced Lopho- 
panopeus bellus, depending the number radial arms which 
they contain. There are three-, four-, five- and six-rayed sperma- 
tozoa, with the four- and five-rayed types predominating 
numbers. 

sea water and isotonic solutions various salts, 
change occurs the normal appearance the spermatozoa. 
hypotonic solutions these salts the spermatozoa explode 
eversion the two vesicles and the central body. 

ovarian fluids some the spermatozoa explode violently, 
with rupture and disintegration one both vesicles. 

Acidulated sea water has harmful effect the sperma- 
tozoa, either causing swelling shrinkage, with subsequent 
disintegration. 

lowering the osmotic pressure the medium that 
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surrounds the spermatozoa, undoubtedly brings about their 
explosion. 
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DESCRIPTION PLATES. 


All figures the accompanying plates were made with the aid the camera 

lucida. All figures, except Figs. 3-7, were made from living spermatozoa. Figs 

3-7 are drawings spermatozoa which were fixed osmic acid fumes and stained 

with iron-hematoxylin and acid-fuchsin. The magnification 

Figs. 3,300 times; that Figs. 1,400 times, and that Figs. 34-46. 
1,700 times. 


EXPLANATION PLATE 


Fics. and Bottom and side views living spermatozoa suspended 
body fluid. central body; protoplasmic cup; primary vesicle; 
secondary vesicle. 

Fic. view fixed osmic acid fumes and stained with 
iron-hematoxylin and acid-fuchsin. central body; nuclear cup; radial 
arms; primary vesicle; secondary vesicle. 

Fics. 4to Bottom views spermatozoa fixed osmic acid fumes and stained 
with iron-hematoxylin and acid-fuchsin, showing, respectively, three-, four-, five- 
and six-rayed types. 

Fics. and Spermatozoa sea water. 

Fics. Spermatozoa various concentrations sodium chloride. 
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EXPLANATION PLATE II. 


Fic. which has exploded hypotonic solution calcium 
chloride. 

Fics. 28. Spermatozoa which have been exposed various concentra- 
tions potassium chloride. 

and 33. Spermatozoa which have exploded distilled water. 

Fics. 39. Spermatozoa which have been subjected the effects ovarian 
fluids. 

43. Spermatozoa which have been acted glacial acetic acid 
sea water. 

Fic. spermatozoén which has been exposed saponin 
sea water. 

Fics. and 46. Spermatozoa which have been acted nitric acid 
sea water. 
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LEAF MIMICKING 


CARL EIGENMANN AND WILLIAM RAY ALLEN. 


Heckel, Johann Natterer’s ‘‘Neue Flussfische Brasilien’s 
nach den Beobachtungen und Mittheilungen des 
described small fish 3.5 inches long from forest pool along 
the Rio Negro. named Monocirrhus polyacanthus and 
stated that Marabitanas was called which means 
leaf-fish. less than one degree north the 
equator near the fiftieth degree west latitude, other words 
about sixty miles south the southern end the Rio Cassiquiare. 
other specimens have been recorded. placed 
with Polycentrus constitute the family Polycentride. The 
leaf-like appearance evidently impressed the Indians about 
Marabitanas who were acquainted with and had name for it. 

During the Centennial Expedition Indiana University, Dr. 
Allen secured three specimens the same, similar species 
from brook near the Rio Itaya Iquitos the Peruvian 
Amazon. 

The junior author reports that this fish was collected 
September 19, 1920, while guest Don Antonio Layet his 
hacienda, about six kilometers the Rio Itaya from Iquitos. 
was found small, sluggish brook which flows over very flat 
second bottom land, seldom inundated, and the midst dense 
forest. 

There had not been much recent local rain, and there was only 
slightly perceptible trickle current the riffles. Most the 
brook was now reduced quiet pools ten fifteen feet across, 
densely overhung vegetation, and shaded except for 
hour two mid-day. The water was clear and slightly 
brown color, the bottom brushy, and matted with fallen leaves. 

Layet’s had just introduced poison for the 
allowing flow slowly into the pools. Others with 
their long knives had made paths which the low bank could 


Contribution from the Laboratory Indiana University, No. 183. 
Ann. Wien Mus., 1840, 439. 
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followed, The poison used was the milky sap washed from 
the pounded roots cube (or barbasco), plant cultivated 
fish poison and insecticide wash for cattle. 

was beginning grow impatient the slowness the 
poison, and wonder our long wait was going useless. 
had observed several different species fishes but they did not 
seem yielding the usual respiratory difficulties following 
cube-poisoning, nor even trying escape past the seines 
which had stretched across the brook above and below. 

“Tn order know there was sufficient current carry the 
poison every part the pool, began tossing broken twigs 
the water observe their course with the current. One such 
twig had reached standstill, when directly beneath saw what 
was apparently dead leaf being wafted past the twig. 
couldn’t understand why the twig was not moving too. about 
that moment the leaf moved out into path sunlight, and 
toward the surface. There the resemblance fish became 
apparent, especially one search the same. Its behavior, 
too, was like that poisoned fish struggling for 

The outline the fish similar that asymmetrical 
leaf. erected spinous dorsal and anal with their serrated 
character are not unlike the toothed edge leaf. The mimicry 
color and markings very close, the photograph and drawing 
the dead specimens scarcely doing justice. The lateral band 
midrib fades away before reaching the distal margin. 
petiole not lacking, for the sharp, elongated snout and the 
protractile barbel carry out the resemblance. 

While this fish may fall short the perfection mimicry 
exhibited Kallima, does take due account the fact that 
few perfect leaves exsist, especially the time they have reached 
the water. The transparent dorsal and soft anal between the 
spinous fins and caudal peduncle resemble breaks the margin 
Futhermore the faded and discolored portions many 
leaves, due fungi, have their counterpart the more ashy 
triangular area the forward half the fish. 

The mimicry has physiological side. 
When swimming moves gliding manner (like seahorse) 
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that resembles drifting leaf. This movement due chiefly 
the rapid beating the small transparent soft dorsal and soft 


anal. These fins are set within the outline the body, 


bases being transverse the body length. have the direct 
forward push the screws.of Being hyaline their motion 
does not attract attention. 

Several other species fishes the forest pools have the color 
dead leaves. The others were seen before yielding the 
poison, while with much more complete 
mimicry, was not. 

technical diagnosis the species follows. 


Fic. Photograph specimen mm. over all. 

Fic. Photograph the skeleton the head. The premaxillary spine 
broken off from the rest the bone, and the posterior end the premaxillary has 
slipped upward little away from its original position. 
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MONOCIRRHUS MIMOPHYLLUS Eigenmann Allen spec. nov. 


15715, 44, 47, and mm. long base caudal (65 mm. 
over all). Brooks near the Rio Itaya, Iquitos. Collected 
Dr. Allen. 

Evidently closely allied polyacanthus Heckel, distinct. 
polyacanthus the caudal said emarginate, the lateral 
band said run through the lower half the tail, and the 
edge the dorsal, anal, and tip the ventrals are said 
blackish, the end the caudal white. 

Head 2.5; depth 1.92; XVI XVII, 13; XII 
XIII, 14. 

Greatly compressed, the snout very sharp, the chin projecting, 
with goatee barbel; the two rami the mandible contact 
below, equal length the head behind the anterior nares; 
maxillaries equal snout and eye; premaxillaries greatly pro- 
tractile; eye 1.5 snout, the head, about the inter- 
orbital; opercular spine line between the upper margin 
the orbit and the upper margin the caudal peduncle: Profile 
between snout and occiput concave; gill-membranes somewhat 
united, entirely free from the isthmus, entirely hidden the 
rami the mandible. 

Tongue very long and slender, rod-like, the free portion about 
long the eye, its tip soft, curved and slightly cupped; 
premaxillary spine extending far beyond the eye, equal the 
length the mandible; mandible with one, part two series 
minute, recurved teeth; premaxillary with single series 
teeth the sides, triangular patch teeth the tip; 
teeth roof mouth. 

Pectoral broad, its length about the head, soft-rayed; 
distance between tip the snout and origin the dorsal little 
more little less than the length without caudal; base 
the spinous dorsal the length; base soft dorsal about one- 
fifth the length the spinous dorsal; caudal rounded, equal 
snout and eye little shorter; origin anal and third 
dorsal spine equidistant from tip snout; base spinous portion 
the anal about three the length; base soft part anal 
trifle longer than base soft dorsal; ventrals reaching origin 
anal, their inner ray adnate. First ray stout and spinous. 
Cheeks, opercle, and top head tip snout 
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the only portion the head naked. Scales sides regularly 
imbricate, without lateral line pores; dorsal and anal partially 
depressible into scaly sheath, the spines alternating when 
depressed. The scales the sides roughened half their 
exposed part, margined with very fine hyaline spinules. 


Fic. Drawing another specimen Atkinson. 


Four gill arches, lower arch the first one with eleven rakers, 
the first spinulous patch without projection, graduated the 
last one which about two thirds long the eye; all them 
with numerous small spines; only two spinulous cushions the 
upper arch; pharyngeal teeth similar those the gill-rakers. 

Pectorals, soft dorsal, soft anal, margins spinous dorsal, 
spinous anal and caudal and less extent the ventrals 
hyaline; the hyaline all but the soft dorsal, soft anal and 
pectoral bordered black; dark line from above the upper 
angle the gill opening through the middle the eye the 
maxillary, similar line from the eye through the cheeks crossing 
the breast half way between the ventrals and the gill opening, 
another one extending straight back from the eye; similar 
dark line extending from the point the opercle the middle 
the caudal peduncle; area from the middle the ventrals 
the dorsal and then forward below the line through the eye 
the mandible several shades lighter than the back the area 
behind this line. Slightly coppery color living fish, this shade 
lost alcohol. 
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